Visualizing nucleic acids in living cells by fluorescence in vivo hybridization.
The analysis of the spatial-dynamic properties of DNA and RNA molecules in living cells will greatly extend our knowledge of genome organization and gene expression regulation in the cell nucleus. The development of hybridization methods allowing detection of specific endogenous DNA and RNA sequences in living cells has therefore been a challenge for many years. However, there are many technical issues that have proven so far to be difficult, or even impossible, to overcome. As a result, in most situations, the application of in vivo hybridization methods is currently limited to the visualization of highly repetitive DNA sequences or abundant RNA species. We describe a protocol that enables the visualization and tracking of telomeres in living cells by hybridization with a fluorescent peptide nucleic acid (PNA) probe. Furthermore, we describe a method that allows the detection of abundant endogenous RNAs in living cells by microinjecting fluorescently labeled complementary 2'-O-methyl RNA probes.